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the storm reaches here and there will be guite a blow outward from
the storm. This will soon be over, and then the wind becomes again
easterly before the shower is over, and quite likely there will be a fur-
ther series of showers. The same may be said of our winter snow-
storms. Most of these move with the surface wind blowing at an angle
of 135° to 180° with the movement of the cirrus, the cirro-stratus, anid
the attendant pallium haze. Our heaviest snowstorms move from the
southwest attended by east to southeast winds.

PENETRATION OF SNOW BY BULLETS.

According to the French journal Cosmos, Vol. XXX p. 386—

The officers of the 439th regiment of French infantry, in garrison at Au-
rillac, made some experiments in February, 1895, on thee ffect of shoot-
ing rifle balls into the snow from the Lebel rifle, and arrived at some
very unexpected results. Heaps of snow varying in depths of from 1
to 2 meters were raised on the shooting groun(}s at Ombrado and Buis,
near Aurillac, and the soldiers fired into them from a distance of 50
meters (164 feet). The Lebel ball only penetrated to a depth of 1.75
meters (5.7 feet). The cause of this phenomenon has not, as yet, been
discovered. It is suggested, however, that by reason of its great veloe-
ity and rotation the ball attracts to itself an increasing mass of ice that
finally destroys its power of penetration.

The above paragraph suggests an exceedingly interesting
subject for careful experimental investigation. Will solid ice
act as effectually as snow in stopping a rifle hall ? Does hard
packed snow resist the ball better than light drifted snow?
Does the ball really gather about itself a large mass of snow-
ice, or is the accumulation mostly in the rear and following
after the ball?

ANCIENT CLIMATES NEAR CHICAGO.

The discovery of clearly-defined ancient lake heaches and
layers of driftwood long since buried under the sand at the
southern end of Lake Michigan has led Mr. Ossian Guthrie
to compile a short account of this subject, from which we
make the following brief extracts:

Nearly parallel with the shores of Luke Michigan and from half to
three-fourths of a mile to the west of it is the beach of an ancient lake
sloping to the west. The surface of this lake was about 12 feet above
the present level of Lake Michigan, and on its eastern shore are huried
the trunks and fragments of an ancient forest. * * * In 1871 the
trunk of an immense white oak tree was found at the bottom of a
trench when excavating for the main sewer in Michigan avenue south
of Thirty-fourth street. In 1881 the trunk of an oak tree was found
several feet below the ground at the corner of Lincoln and Belden ave-
nues. In the same year the trunk of a white ouak, stripped of its
branches, without root or stump, 60 feet long and 2 feet in diameter,
was found while excavating for a sewer in Forty-eighth street near
Prairie avenue. In 1885, at the corner of Thirty-fourth street and In-
diana avenue, the trunk of a large white ouk was found, the under side
of which had heen flattened and cut away almost to the center, but
there was no evidence of the work of man. In 1888, and near the loca-
tion of the find of 1871, Mr. Guthrie discovered the bed of an ancient
lake, completely covered with driftwood. During 1895, at Thirty-ninth
street and Forest avenue, a large white oak trunk was found 11 feet
below the surface. At Thirty-eighth street and Indiana avenue, 8 feet
below the surface, a space 110 feet by 160 was completely excavated,
and the general slope of the beach of the ancient lake could be de-
termined; but below this first beach there was found an older beach,
and it is possible that others are still helow that.

During the Glacial epoch the basin of Lake Michigan was filled and
covered to a great depth with ice in the form that constitutes a glacier.
‘When the ice melted away at the southern end of the lake the glacier
was still firm enough to choke up the north end of Lake Michigan, and
the melted water constituted a lake whose level was probably 5u feei
above the present level, as is proven by the remnants of the old beach
line still to be found in various parts of the country. The many varie-
ties of wood—elm, willow, white oak, butternut, and black walnut—are
found here in promiscuous confusion, seeming to preclude the possi-
bility that they grew where they are buried. The flattened and sand-
rubbed surfaces of some of these trunks show that they have been
drifting about and dragging and rubbing their sunken portions upon
the sandy bed of the ancient lake.

During the Glacial period the Des Plaines River was entirely tributary
to the Mississippi River, but at the close of the period it was entirely
tributary to Lake Michigan. After awhile a sandbar was formed, by
reason of which the Des Plaines became again tributary to the Missis-
sippi; but subsequently the bar was broken through, and it flowed into
Lake Michigan through the new channel, or what is now the south
branch. Finally came the present condition, in which the river is
mainly tributary to the Mississippi. All these changes have been the
result of the action of ice and water, rain and wind. The heavy north

winds huilt the 5 miles of sandy plains in the Calumet region, by reason
of which the southern end of the great inland lake was filled in. If
these processes at the south end of Lake Michigan be traced back to
their connection with the changes going on at Niagara Falls, they give
us six or eight thousand years as the approximate interval that must
bhave elapsed since the disappearance of the Glacial ice in Lake Michi-
gan. We infer that at that time the climate was not so greatly different
from that which now prevails and that the same varieties of timber
that are growing now could also Hourish then.

STORM WAYVE AT SAUSALITO.

On Monday, Novembher 11, the automatic tide gange main-
tained by the U. 8. Coast and Geodetic Survey at Sausalito,
near San Franeisco, recorded an unusual series of rapid fluctu-
ations. These hegan about 820 a. m., and continued for
eighteen hours, or until 2 a. m. of Tuesday, without inter-
mission, but with a slight diminution of intensity. This dis-
turbance was apparently not due to an earthquake at some
distant point in the Paecific Ocean, although such are fre-
quently recorded on the gauge. Neither could it have been
caused by a storm of short duration but great intensity, such
as that which had a short time hefore passed over La Paz in
Lower California. The present disturbance, consisting of
ahout twenty-five large fluctuations, was in all probhability
due to some one of the greater hurricanes that last for many
days. Such storms as they move onward continue growing
up to a maximum stage of development, after which they
break up or die away. The whole region of the ocean over
which they pass is lashed by the winds into a terrible sea,
whose waves, spreading out in all directions, are easily recorded
on such gauges as that at Sausalito. It has been suggested
that we have here a record of waves emanating from the hur-
ricane encountered during the 15th, 16th, and 17th, by the
steamship Taecomo, which left Yokohama on the 10th and
arrived at Victoria, B. C,, on the 27th. But that hurricane,
which was southeast of Kamschatka on the 15-17th, must
have been much nearer Japan and of much smaller extent on
the 10th. Its track on this latter date was probably at a dis-
tance of about 70° or 75° of a great circle, or perhaps 5,000
statute miles west of San Francisco, and its waves would
require twelve hours or more to reach Sausalito.

Inthe MontHLY WEATHRR REVIEW for May, 1877, pages9and
10, the present editor gave some data for determining the aver-
age velocity of very large waves across the Pacific Ocean, from
which it appeared that the first great wave moved from an
earthquake eenter on the coast of Peru to Honolulu, or through
96° of the great circle in fourteen hours, and therefore at the
average hourly speed of 6.8°. This was much larger than the
speed when passing over shallower portions along the coast
of the Pacific. 1t was also larger than the speed of the suc-
ceeding waves, and especially of the maximum wave, which
fact simply shows that the first waves, moving with greater
speed, flattened out, and perhaps even disappeared, while the
slower speed of the maximum wave was really the speed of a
group of waves. When agroup of waves runs along in smooth
water under a calm the individual waves can be seen to he
always, as it were, running forward through the group and
dying out in front so that in deep water the speed of the
group, as a whole, is about one-half that of its individual
components, but in shallow water they may equal each other.
In strong storm winds the same rule holds good. The aver-
age measured speed of large storm waves is given as follows
at page 28 of the Navigator’s Handbook for the Indian Ozean,
published in German in 1892 by the Seewarte at Hamburg:

In the region of the trade winds the average length of the waves of
the Indian Ocean is 46 meters (315 feet): the periodic time, 7.6 seconds;
'lche rate of advance of the crest, 12.6 meters per second (28.2 miles per
hour).

In the region of the strong west winds in the southerly part of the
South Indian Ocean the average length of the waves is 114 meters (37
feet), the periodic time is 15.0 secon(Ts, the rate of advance of the crest
is 15.0 meters per second, or 33.6 miles per hour.



